In this article we will investigate how to solve nonhomogen degenerate Cauchy problem via theory of semigroup of linear operator. The problem is formulated in Hilbert space which can be written as direct sum of subset Ker M and Ran M * . By certain assumptions the problem can be reduced to nondegenerate Cauchy problem. And then by composition between invers of operator M and the nondegenerate problem we can transform it to canonic problem , which is easier to solve than the original problem. By taking assumption that the operator A is infinitesimal generator of semigroup, the canonic problem has a unique solution. This allow to define special operator which map the solution of canonic problem to original problem.
Introduction
Let us consider the homogen abstract Cauchy problem:
For finite dimensional, the problem (1) homogen abstract degenerate Cauchy problem is discussed completely in the book [1] , where we can tranform matrices M and A to a common normal form. We also can find many examples, applications to control theory, and references to the earlier literature in his book.
In the infinite dimensional case, it is mentioned in [2] that they treat the singular and degenerate Cauchy problem. In [3] [4] [5] [6] [7] [8] , the investigates degenerate Cauchy problem in Hilbert space. In his articles, the problem is treated also under the assumption that the Hilbert space of the system can be written as direct sum of the kernel of M (Ker M) and the range of adjoint M (Ran M*).
By certain asumptions [9, 10] to discuss the Degenerate Cauchy problem in Banach
are linear operators. In this section we are going to investigates how to solve nobhomogen abstract degenertae Cauchy problem,
where M is not invertible. Problem (2) is called degenerate when M is not invertible. The solution of (2) is defined in the following. 
Operator M has close domain, so the problem (3) can be tranformed to problem:
(4) Since the operator A -1 is a bounded operator, so we can define
and then problem (4) can be written:
and continuously differentiable then the solution of equation (5) 
Proof : Now we will prove the lemma by reductio ad absordum. We know that z(t) is solution of (1) and let 
Moreover we must have the asumption to make the canonik problem has a unique solution. 
Conclusion
After we discuss this topic, we can result how to solve degenerate abstract Cauchy problem by semigroup theory of linear operator. There are three stages to solve this problem. In the first stage, under certain assumptions we reduce the nonhomogen abstract degenertae Cauchy problem (2): 
